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(g) Laminated glazing material. 



(57) A laminated glazing material comprising two 
layers of a clear resin material (5), sandwiched 
between outer layers of a non-reflective glass 
(1) and inner layers of glass (3), which in turn 
sandwich a central layer of a clear intumescent 
material (4), is described. The material is impact 
resistant, non-reflective and is able to provide a 
barrier against the spread of fire. 
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The present invention relates to a laminated glaz- 
ing arterial. In particular, the present invention relates 
to a laminated glazing material, which includes a layer 
of clear intumescent material. 

When conventional glass panes in windows or 
glazed panels are exposed to the heat of a fire, the 
glass will usually be caused to shatter or, if the heat 
is sufficiently intense, to melt. Thus, glazed partitions, 
or windows can provide a ready route for the spread 
of fire. A pane of conventional laminated glass, which 
comprises a layer of thermoplastic resin material 
sandwiched between two layers of glass, offers little 
advantage, in this respect, over a single sheet of 
glass, because the thermoplastic resin arterial is rapi- 
dly destroyed in a fire. 

Laminated glazing materials which comprise at 
least two layers of glass sandwich ing a layer of a clear 
intumescent arterial have been developed, are now 
commercially available and are employed in areas 
where there is a significant risk of fire. When a panel 
or pane of such arterial is exposed to a fire, which 
causes one or both of the glass layers to crack or shat- 
ter, the intumescent arterial will expand to insulate 
any remaining intact glass layer from the heat of the 
fire and to plug any cracks or holes, which may have 
formed in the panel. The intumescent material may be 
selected so that it begins to expand at a temperature 
below that required to crack, or melt the glass layers. 
When a glazing material having a layer of such an 
intumescent material is heated in a fire, the material 
will expand and cause at least one of the layers of 
glass to fracture. Once expanded, the intumescent 
arterial will form a substantially solid and insulating 
plug in place of the original glazed panel, which will 
act as a barrier to the spread of fire. Such laminated 
glazing materials are available from Glaverbel B.V. in 
Belgium, under the Trade Mark PYROBEL. 

It has become standard practice for "non-reflec- 
tive" glass to be used in the windows of airport control 
towers, television studio control rooms and in other 
such locations where clear visibility is of paramount 
importance. In this specification, the term "non-reflec- 
tive" is used to describe a material having a surface 
which causes less incident visible light to be reflected 
than would be reflected at the surface of conventional 
float glass. Conventional float glass can be provided 
with such non-reflective properties by coating its sur- 
face with a material which reduces the degree to 
which the glass will reflect incident light, at its bound- 
ary with a surrounding medium. Such coatings are 
well known, particularly in the optical industries where 
they are employed to reduce the effect of lens flare, 
and usually comprise metal oxides, such as zinc 
oxide. 

However, all known forms of non -reflective glass 
are no more resistant to the effects of fire than con- 
ventional float glass. Moreover, laminated glazing 
materials, which incorporate a layer of clear intumes- 



cent material, cannot easily be provided with a non- 
reflective coating, since the conditions required to 
form the latter can damage the intumescent material; 
possibly by causing it to undergo some degree of 

5 expansion and loss of its light transmitting capacity. 

According to the present invention, there is pro- 
vided a glazing material comprising a laminate of at 
least a first and a second layer of glass sandwiching 
a layer of clear intumescent material, characterised in 

10 that at least one surface of the glazing material is non- 
reflective and is provided by the inclusion of a further 
layer of material in the laminate. Advantageously, 
glazing material in accordance with the present inven- 
tion can be employed where non-reflective properties 

15 are required and where there is a risk of fire, such as 
in a television studio. 

In an embodiment, a second layer of non-reflec- 
tive surface providing material is included in the lami- 
nate to provide a second non-reflective surface 

20 thereto. In a preferred embodiment, said non-reflec- 
tive surface providing layers of material are outermost 
in the laminate and, preferably formed from a suitably 
coated glass, such as that available from Schott Glas- 
werke, of Mainz, Germany, under the Trade Mark 

25 AMIRAN. 

In its preferred forms, the laminated glazing ma- 
terial of the present invention may be manufactured 
from commercially available materials, using conven- 
tional laminating techniques employed in the glass 

30 industry. Special precautions or techniques, such as 
would be required in order to provide a conventional 
non-reflective surface directly onto one of the layers 
of glass sandwiching the layer of intumescent ma- 
terial, are not required. 

35 In a preferred embodiment, a layer or layers of a 

clear resin material is located between the layer or 
layers of non-reflective glass and the first or the first 
and second layer or layers of glass. Preferably, the 
resin forms an adhesive like bond to adjacent layers 

40 of glass, is resiliently flexible and, most preferably, is 
a cured polyester resin. The preferred polyester 
resins are cured from liquid resins, available from Brit- 
ish Industrial Products Ltd. under the Trade Mark 
UNILAM, which include a polyester formed from the 

45 polycondensation of a polyhydric alcohol with an 
unsaturated ora saturated dicarboxylicacid or anhyd- 
ride, dissolved in a monomer such as styrene. 

An advantage of such an embodiment of the 
invention is that it is not only both non-reflective and 

50 fire resistant, but it also enjoys the impact resistant 
qualities associated with laminated safety glasses. 
The intumescent layer, surprisingly, is able to effec- 
tively respond to the heat of a fire, despite being clad 
with so many additional layers of material, and has the 

55 strength, in expanded form, to hold the additional bro- 
ken glass and distorted or burning resin which 
adheres to it. 

The intumescent material can be any such arte- 
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rial, so long as it is substantially clear and behaves in 
the previously described manner. 

A specific embodiment of the present invention 
will now be described by way of exam pie only and with 
reference to the accompanying Figure. 

The Figure is a cross-section through a sheet of 
laminated glazing material in accordance with the pre- 
sent invention. 

The glazing material shown in Figure 1 comprises 
two outer layers of float glass 1 , which each have out- 
wardly facing non-reflective surfaces 2, sandwiching 
two inner layers of float glass 3 which, in turn, 
sandwich a single layer of a clear intumescent ma- 
terial 4. The layer of intumescent material 4 binds the 
two inner layers of float glass 3 together and the outer 
layers of float glass 1 are bound to the inner layers of 
float glass 3 by thinner layers 5 of a cured polyester 
resin (available from British Industrial Product Ltd., 
under the Trade Mark UNILAM). 

The sheet of material illustrated in the Figure is 
manufactured by sandwiching a sheet of PYROBEL 
glazing arterial (available from Glaverbel BV) be- 
tween two sheets of non-reflective float glass (avail- 
able as AMIRAN from Schott Glaswerke). The 
PYROBEL material provides the inner layers of float 
glass 3 and the layer of intumescent material 4. In 
manufacture, the non-reflective glass is held spaced 
from the PYROBEL material and the uncured resin is 
poured into the resulting gap and allowed to cure 
under the influence of a conventional catalyst and 
accelerator mix. In a typical finished product, the 
layers of glass 1 and 3 and intumescent material 4 are 
4mm thick and the layers of cured polyester resin are 
between 1.6 and 0.8mm thick. 



1-3, characterised in that the laminate further 
comprises a layer or layers of a clear resin ma- 
terial (5), located between the first or the first and 
the second layer or layers of glass (3) and the 
5 layer or layers of non-reflective surface providing 

material (1). 

5. A glazing material as claimed in claim 4, charac- 
terised in that the resin material (5) forms an 

10 adhesive like bond to the adjacent layers (1 and 

3) in the laminate. 

6. A glazing material as claimed in claim 4 or claim 
5, characterised in that the resin material (5) is 

15 resiliently flexible. 

7. A glazing material as claimed in any of claims 1-6, 
characterised in that said non-reflective surface 
providing material (1) is a suitably coated glass. 

20 

8. A glazing material as claimed in claim 6, charac- 
terised in that the resin material (5) is a cured 
polyester resin. 

25 
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Claims 



1. A glazing material comprising a laminate of at 
least a first and a second layer of glass (3) 40 
sandwiching a layer of clear intumescent material 

(4), characterised in that at least one surface (2) 
of the glazing material is non-reflective and is pro- 
vided by the inclusion of afurther layer of material 
(1) in the laminate. 45 

2. A glazing material as claimed in claim 1, charac- 
terised in that a second layer of non-reflective sur- 
face providing material (1) is included in the 
laminate. so 



3. A glazing material as claimed in claim 1 1 or claim 
2, characterised in that one or both outermost 
layers (1) in the laminate comprises or comprise 

a layer of non-reflective surface providing ma- 55 
terial (1). 

4. A glazing material as claimed in any one of claims 
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